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ACTIVE/PASSIVE ACOUSTIC CONCEPT

PASSIVE.
AE AND VIBRATION

+Acoustic Emission and Vibration
sensorsplaced onastructure

« Detection of an acoustic wave
generated in astructure

«Sensorsdetect fatigue, vibration,
damageetc.

ACTIVE.
ACOUSTO-ULTRASONIC
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In1978, PAC was founded by Bell Telephone Laboratories scientist, Dr.
Sotirios J. Vahaviolos in the University town of Princeton, New Jersey,
USA. Since its founding, PAC has grown to become the acknowledged
world leader in the physical acoustics field.
Our “Group” develops and manufactures all our test equipment and
sensors under ISO 9001 quality standards. We employ leadingedge
technologies for nondestructive testing and predictive maintenance,
such as advanced acoustic emission, acousto-ultrasonics, ultrasonics,
eddy current, radiography, vibration monitoring and resistivity systems.
In addiion, we provide on-line asset management by employing
d dat and real-time of the world's

industrial & public i
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The Samoff Corporation was established in 1942 as the RCA research
laboratories and became a subsidiary of SRI Interational in 1987. It is
located on a 360 acre campus in Princeton, NJ and employs a technical
workforce of over 300 engineers and scientists.

Samoffs primary business is the development of advanced technologies
for the government and new produc(s for corporate customers in he
areas of and it
maintains contracts with over 40 government agencies and has cre ated
20 technology venture companies over the past decade. Sarnoff has in-

house manufacturing capabilities, through its wholly owned substliary
HiTec, that includes IC design and fabrication, advanced materials an d
displays, and opto -electronics

. AcoustoUltrasonic
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mode (AU)

- Signal over adamaged
areaisdifferent than
undamaged area

Before Damage After Damage
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Source L ocation - Arbitrary Sensor Placement

+Sensorsplaced anywhere
within rectangular coordinate
ste

system
~Used for planar location
«Algorithmis overdetermined

Pattern Recognition Used to Classify Sour ces

+NOESIS software provides
advanced dataandlys's, pattemn
recognition and neural networks

+LVQ (Kohonen variant)
unsupervised neral network

+Usedto classify AE signalsfrom
thermal and electrical faults

Example of Helicopter Health Monitor

- Supervised dlassification usingjust twotime
domain features

+Dynamic neuron (Displacement of mean of
cracking Classsignal) processedin redl time
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“GLOBAL"
STATUS
WIRELESS

VIBRATION DETECTION
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The first ad-hoc network designed specifically for sensors

Gateuny

Example UGS sensor

~Developed for the Air Force, expanded under DARPA SUOSAS,
adapted to ARMY unattended ground sensors (UGS)

~Sdf-organizing,

Ad-HocNetworks

Opinet Ruting

self

~Automated routing and relay capability at every network node
+No housekeeping traffic - long battery life
~Support for multiplelink types (e.g. Etheret, 802.11b, Bluetoot)

initial flooding or

Blind Source

Recovers passive sources from an array of sensors

Channel
Effects

exampleapplication:

voicecontrol of

ar ation and Deconvolution

Adaptive Inverse.
Mixing Fiers Adaptation  Recovered
Crtea Sources.
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DAMAGE DETECTION
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Activity versus Time Graphs

AND DECONVOLUTION

Pred\ cted waveﬂofm a sensor

sensor
Using PLOTRLQsaﬂwaefmm PAC
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Data Fusion
AE WAVEFORM PREDICTION FOR optima dimersiesity o bas on
CRACK SOURCE competition between adaptive CODECS

Codecs competein parallel based on ability
decompressdatawith east distortion.
o

Acoustic Sianal Processng

Sarnoff algorithms for separating
signals from noise

noiser eduction:
without prior the
noise or whenit occurs (patented).

of
ming: array ing algorithy

icted waveform out of best ocal representation.
Predlcleiwa/do«mouloi Dot local representatd

that exploits knowledge of the array geometry and

Channel Activity graph

tetionary time series, IEEE Trars on Sgnal Processing, 1996,
Time SeriesClassification
Based on distance between dynamical systems

temsDistanceMetric:

Yy

«Blind sour ceseparation: blind array processing
algorithm that exploits the statistical independence of
the sources (patented).

~Geometric sour ce separation: array processing

~Sensor Fusion- One device can giveyou AE, AU and VA while it = . blind source separation by exploiting all available
other devices measure stimulus B — N rE*E‘})-HI‘.‘. > knowledge about the acoustic scene: array geometry,
«Initial defect/damage detection can beby any one method with 5 - ) it the
the other methodsverifying LS sources (patented).
«Defect/damage characterization uses all methods - either direct Spectrograms can be generated using short time FFT o w———
g throughdeconvolution it Report Page waelet trensfonm and enhared for comperison with -;‘w:nm:[mdimumy 10yearsof R&D for
! F¢ isinputis « theoretical ratio of o
-Based oninf .
expected from expert in Academia INTERNET GLOBAL. of mode pairs can be used to reconstruct the source Appi Q‘;" ot deinitre e o cm":":fgs ;eg:?a% domn\:Ir;;govllhmsm:alelnlnred time.
MONITORING VIA SATELLITE OR function. JosePinope. ‘Vodding, Segertt 2 patents, ook mmf;ms Gozenjournal and
" Time Series’,|
LOCALLY VIA MODEM ey Wiey N Yok 2oL conference publications.




